We employ a panel quantile framework that quantifies the relative importance of quantitative and qualitative factors across the conditional distribution of sovereign credit ratings in the Eurozone area. We find that regulatory quality and competitiveness have a stronger impact for low rated countries whereas GDP per capita is a major driver of high rated countries. A reduction in the current account deficit leads to a rating or outlook upgrade for low rated countries. Economic policy uncertainty impacts negatively on credit ratings across the quantile distribution; however, the impact is stronger for the lower rated countries. In other words, the creditworthiness of low rated countries takes a much bigger 'hit' than that of high rated countries when European policy uncertainty is on the rise. Keywords: credit ratings; sovereign debt; panel quantile; Eurozone; uncertainty. JEL classification: C5; G24; F3 All estimations are done in STATA using David Powell's quantile estimator with nonadditive fixed effects at:
Introduction
During the (recent) financial crisis and the subsequent recession, Central Banks and governments responded by injecting additional liquidity into the system and pursuing expansionary fiscal policies, respectively. With the world economy currently in (the process of returning to) normality, fiscal positions are also being tightened up. Nevertheless, the significant deterioration of public finances post 2007 has put on alert Credit Rating Agencies (hereafter CRAs) 1 .
For instance, Moody's Investor Services, a major credit rating agency, has Sovereign credit ratings provide a measure of the probability that a country will default on its debt obligations. In that sense, they set the tone for borrowing costs in international markets both for a sovereign state and the financial institutions operating in that sovereign state (for recent evidence, see Drago and Gallo, 2017) .
Reputational concerns do discipline the decisions made by CRAs (see e.g. BarIsaac and Shapiro, 2013 and Mariano, 2012) . However, the value of reputation depends on economic fundamentals that vary over the business cycle. Using a theoretical model of credit ratings with endogenous reputation, Bar-Isaac and Shapiro (2013) relate credit ratings decisions to the economic cycle. They find that CRAs are more likely to issue less accurate ratings when fee-income is high, the economy is booming and securities' default probabilities are low. Indeed, during booms, hiring skilled analysts becomes more expensive for CRAs. At the same time, CRAs can potentially charge higher fees and since issues are less likely to default, monitoring a CRA activity becomes less effective.
Although the recent empirical literature has discussed a number of quantitative and qualitative factors affecting the decisions of CRAs, an increasingly large number of decisions appear to remain unexplained. For instance, some of the downgrades of peripheral European debt which took place in 2010 and beyond have been heavily contested by the downgraded peripheral countries and by prominent European policymakers. Speaking to the European parliament in May 2010, Jose Manuel Barroso, then the European Union Commission President, criticised heavily the three main CRAs noting that "deficiencies in their working methods has led to ratings being too cyclical, too reliant on the general market mood rather than on fundamentals-regardless of whether market mood is too optimistic or too pessimistic" (Barroso, 2010) .
In a letter published in March 2011 by The Economist, David Beers, Standard & Poor's (at that time) Global head of sovereign ratings, defended the record of the CRAs. He noted that credit ratings "provide a robust ranking of the risk of sovereign default" and "are independent opinions of creditworthiness based on fundamental analysis and therefore should be expected to change as credit risk evolves over the cycle". Gärtner and Griesbach (2012) argued that "sovereign ratings, their meaning and their underlying procedures are rather opaque". They also went on to argue that "the set of relevant fundamental variables is an open one, and the interpretation of ever evolving political institutions and processes in unprecedented environments are a dime a dozen". Their arguments were not left unchallenged. Moritz Kraemer, Global Chief Rating Officer of Standard & Poor's, dismissed the arguments of Gärtner and Griesbach (2012) as "simply wrong" (Kraemer, 2012) . In particular, Kraemer's (2012) research note provided a detailed response to Gärtner and Griesbach (2012) noting, among other things, that S&P's sovereign rating decisions are accompanied by comprehensive published rationales and, often, press releases that explain their reasoning and approach. Kraemer (2012) also pointed out that S&P's explain on their website how they arrive at their ratings and how their ratings perform over time (see www.understandingratings.com) which makes their publications as transparent and complete as possible.
In any case, the growing dissatisfaction across Europe about some of the recent credit rating decisions, has given rise to talks amongst Eurozone member states about setting up a European credit rating agency which will increase competition in the rating business. Nevertheless, the European Central Bank (ECB) has been very cautious about how quickly such a project could be deployed. In February 2011, the ECB pointed out that a new credit rating agency will have to rely on extensive data, a number of models, experienced staff and go through building a sound track record for several years before it establishes itself as a credible agency in the rating business (Tait, 2011) . Since then however, little progress appears to have been made on this issue. In 2013, European Securities and Markets Authority (ESMA), which is the authority competent for the supervision of CRAs, published a report on sovereign ratings processes which revealed certain shortcomings in the sovereign ratings process "which could pose risks to the quality, independence and integrity of the ratings and of the rating process" (ESMA 2013 Report, page 3). That said, the report noted that ESMA "has not determined whether any of the observations made constitute serious indications of the possible existence of facts liable to constitute one or more infringements of the CRA Regulation" (ESMA 2013 Report, page 3). A follow up ESMA 2016 Report noted that because of a "switch to a regulated industry with focus on integrity of process…ESMA has driven significant changes in the credit rating process and the methodology…thereby strengthening their integrity, independence, quality and transparency (ESMA 2016 Report, page 16). This paper attempts a comprehensive assessment of credit rating decisions made by the three main CRAs for the Eurozone economies. The existing literature on the determinants of sovereign credit ratings has focussed on several macroeconomic, qualitative and risk factors. Recent studies focus on time-varying models of credit ratings (Reusens and Croux, 2017) and models with debt levels conditional on debt being above or below endogenously determined debt threshold levels (Hmiden et al., 2016) . Prior to this, Afonso et al. (2011) examine differentiations across rating levels by splitting their dataset into two groups according to the ratings level, namely high-rated countries with credit grades BBB+ and above and low rated countries with credit grades BBB and below.
Arguably, however, the actual degree of importance of the different explanatory variables across the conditional distribution of sovereign credit rating has not been explored in detail as most of the studies focus on the average response.
We fill the gap in the literature by implementing panel quantile estimation with nonadditive fixed effects as proposed by Powell (2016) . Our contribution to the existing literature is summarised as follows: First, we employ a panel quantile framework that allows us to observe the relative importance of quantitative and qualitative factors across the conditional distribution of sovereign credit ratings.
Second, we augment the information set considered in previous studies by examining and identifying a significant impact of competitiveness and a European economic policy uncertainty index on Eurozone sovereign credit ratings.
Among our findings, the unemployment rate, regulatory quality and competitiveness have a stronger impact for low rated countries whereas GDP per capita is a major driver of high rated countries. A reduction in the current account deficit or an increase in the current account surplus leads to a rating or outlook upgrade for low rated countries. Economic policy uncertainty impacts negatively on credit ratings across the quantile distribution; however, the impact is stronger on the lower rated countries. We quantify the effects of uncertainty on credit ratings by using estimates of our credit rating model under uncertainty to infer what credit ratings would have been had uncertainty remained at its [2002] [2003] [2004] [2005] [2006] [2007] pre-financial and pre-European debt average value. We find that economic policy uncertainty in the Euro area has reduced Greece's credit rating by some 3 notches at the height of the Eurozone crisis in 2011 and in 2012; the impact of uncertainty has been substantial but somewhat less severe for the remaining GIIPS and Cyprus. In other words, our empirical analysis suggests a pivotal role that economic policy uncertainty in the Euro area has played in downgrading the credit profile of Eurozone's periphery.
The structure of the paper is as follows. Section 2 discusses the data. Section 3 introduces the model and Section 4 presents the empirical estimates. Section 5 provides a discussion of our findings and offers some policy implications. Finally, Section 6 offers some concluding remarks.
Data
We Moody's). The difference between two continuous ratings with the same outlook is always equal 1. Not only we account for changes in credit ratings, but we also consider changes in credit outlooks 4 . The difference between two continuous outlooks is always equal to 1/3, so the difference between two continuous ratings with the same outlook is always equal to one. Table 1 reports the linear transformation of credit ratings.
We adopt a set of explanatory variables previously used in the literature (see e.g. Reusens and Croux, 2017; Dimitrakopoulos and Kolossiatis, 2016 , Aizenman et al., 2013 and Afonso et al., 2011 , namely GDP per capita, Government Debt, Current Account Balance, Inflation Rate, Unemployment Rate and Regulatory Quality Index. Further, we consider two new explanatory variables. The first one is the Competitiveness Indicator; an increase in the index implies lower competitiveness which impacts negatively on credit rating decisions 5 . Weak competiveness is often highlighted by government authorities and international organizations such as the 4 We do not account for watch positive and watch negative outlooks for two reasons. First, we assume that the positive (negative) outlook is conceptually very close to watch positive (watch negative) outlook and, second, the number of watch positive and watch negative observations in our dataset is very small. Baker et al. (2015) and http://www.policyuncertainty.com/index.html. Appendix Table A.1 provides details on our data definitions and sources.
Next, we discuss the expected impact of each explanatory variable on credit ratings:
1. GDP per capita -positive impact: A high GDP per capita implies a large potential tax base and, therefore, a greater ability of the government to repay its debt. This variable can also be used as a measure of economic development.
2. Government debt -negative impact: The higher the stock of government debt, the higher interest rates charged to service it. Therefore, additional financial resources are required to repay debt obligations. Moreover, a higher government debt (often) corresponds to a higher risk of default.
3. Current account balance -uncertain impact: On the one hand, a higher current account deficit shows a country's trend to overconsume, undermining prosperity in the long run. On the other hand, it might have a positive effect, taking into account the productivity of the additional investments and their potentially positive economic impact in the short run.
4. Inflation rate -uncertain impact: A high rate of inflation is a sign of structural and macroeconomic problems in the government's finances. On the other hand, very low inflation might lead to a deflationary spiral (Reusens and Croux, 2017) . If we were dealing with debt in domestic currency, high inflation reduces the real stock of government debt in domestic currency and partially offsets the negative impact of high inflation.
5. Unemployment rate -negative impact: A country with lower unemployment has a well-behaved labour market. In addition, the lower is the unemployment, the greater is the number of people earning incomes.
As a result, lower unemployment increases the potential tax base and reduces the fiscal burden for unemployment subsidies.
6. Regulatory quality 6 -positive impact: A higher value of regulatory quality index reflects the ability of the government to formulate and implement appropriate regulations that boost private sector development and increase investments and as a result GDP. Moreover it is a qualitative measure of government's willingness to repay its debt.
Competitiveness indicator -negative impact: Competitiveness reflects a
country's ability to attract private investments in an international environment.
8. European policy uncertainty -negative impact: Higher uncertainty worsens the economic environment, makes consumers and investors more cautious and reduces future consumption and investment.
Methodology
The quantile framework is appropriate when the variables of interest potentially have varying effects at different points in the conditional distribution of the outcome variable. In recent years, there has been a growing literature that combines quantile estimation with panel data. In mean regression, panel data allow for the inclusion of fixed effects to capture within group variation. Many 6 Regulatory quality index is a combination of several individual variables such as investment and financial freedom, business regulatory environment, competition policy, tax inconsistency, financial institution's transparency, public sector openness to foreign bidders and easiness to start new business. See: http://info.worldbank.org/governance/wgi/pdf/rq.pdf. quantile panel data estimators use an analogous method and include additive fixed effects. However, the additive fixed effects change the underlying model. We implement the quantile regression estimator for panel data (QRPD) with nonadditive fixed effects introduced by Powell (2016) . The main advantage of this method relative to the existing quantile estimators with additive fixed effects (αi) is that it provides estimates of the distribution of Yit given Dit instead of Yit -αi given Dit 7 . Powell (2016) notes that in many empirical applications the latter is undesirable. This is because observations at the top of the (Yit − αi) distribution may be at the bottom of the Yit distribution and therefore additive fixed effect models cannot provide information about the effects of the policy variables on the outcome distribution. Thus, Powell's (2016) method provides point estimates which can be interpreted in the same way as the ones coming from cross-sectional regression.
It is also consistent for small T. The underlying model is:
where Yit is the sovereign credit rating for each CRA, βj is the parameter of interest, Dit is the set of explanatory variables and 
Equation (2) states that the probability the outcome variable is smaller than the quantile function is the same for all Dit and equal to  . Powell's (2016) QRPD 7 That is due to the different structural quantile functions (SQF). The SQF of QRPD is
contrast, the SQF of models using additive fixed effects is estimator allows this probability to vary by individual and even within-individual as long as such variation is orthogonal to the instruments. Thus, QRPD relies on a conditional restriction and an unconditional restriction, letting
Powell ( 
where
Using (3), the parameter set is defined as:
Then, the parameter of interest is estimated as
for some weighting matrix  . The model is estimated using the Markov Chain
Monte Carlo (MCMC) optimization method. CRAs attribute a higher weight on GDP per capita 9 for high rated countries; the impact of GDP per capita on sovereign credit rating is almost five times higher for the 0.65 quantile relative to the 0.15 one and almost two times higher relative to the 0.30 and 0.35 quantiles for Fitch. Therefore, the high level of GDP per capita provides a 'safety net' safeguarding (to some extent) against downgrades in the case of high rated countries.
The significance of inflation rate varies across the rating distribution but without any specific trend pattern. Economic policy uncertainty impacts negatively on credit ratings across the quantile distribution and the impact is stronger on the lower rated countries; in other words, when European uncertainty kicks in, low rated countries take a much bigger 'hit' than high rated countries. Further, the uncertainty effect is stronger for Moody's and weaker for Fitch at all quantiles.
The impact of the current account balance is positive at the 0.05, 0.10 and 0.15 quantiles for all agencies and remains positive at the 0.20, 0.25, and 0.30 quantiles for S&P's and at the 0.20 and 0.30 quantiles for Fitch. The impact of the current account turns negative at all other quantiles for all CRAs. Hence, we find an asymmetric impact of the current account over the quantile distribution of sovereign ratings. Noting that the impact of current account balance on sovereign credit ratings is theoretically uncertain, our analysis shows that a reduction in the current account deficit or an increase in the current account surplus leads to a rating or outlook upgrade for low rated countries which have historically recorded high current account deficits 10 . The effect is entirely different for countries with strong payment capacity, high and highest quality. In this case, a higher current account deficit or a lower current account surplus is associated with either higher creditworthiness or positive economic prospects of the economy and consequently a higher sovereign rating (Afonso et al., 2011) . But why low rated countries (namely the GIIPS and Cyprus) are downgraded when they record higher current account deficits? Recalling that current account deficits reflect net borrowing from abroad, one might argue that there is nothing intrinsically wrong with current account imbalances if countries borrow from abroad to invest in capacity which consequently allows them to satisfy their debt obligations. Rather than doing this, Eurozone's periphery funds from abroad largely ended up in nontraded sectors (like government consumption and housing); see, for instance, the discussion in Baldwin and Giavazzi (2015) .
Robustness checks
As alternatives to the European policy uncertainty index, we use (a) the US policy uncertainty index of Baker et al. (2015) and ( Appendix Tables A.5-A.7 report the empirical estimates using the US economic policy uncertainty index. As can be seen from Tables A.5-A.7, there is a spillover negative impact of US uncertainty on Eurozone's credit ratings but the impact is smaller compared to the European uncertainty impact reported in Tables 2-4 .
There is mixed evidence in terms of whether the model using the European policy uncertainty index dominates the model using the US one. In the case of Moody's, the model using the European uncertainty index delivers a lower Akaike Information Criterion (AIC) than the model using the US index in 7 out of the 15 quantiles of the rating distribution. In the case of S&P's, the model using the European uncertainty index delivers a lower AIC than the model using the US index in 6 out of the 15 quantiles of the rating distribution. In the case of Fitch, however, the dominance of the European index is much stronger; indeed, the model using the European uncertainty index delivers a lower AIC than the model using the US index in 11 out of the 15 quantiles of the rating distribution. To save space, we do not report our estimates using the uncertainty survey-based measure of Girardi and Reuter (2017); these estimates are available on request.
We note, however, that the statistical evidence in favour of a negative impact of the uncertainty survey-based measure is much weaker (for Moody's, this happens in 6 out of the 15 quantiles of the rating distribution; the corresponding figures for S&P's and Fitch are 7 and 8, respectively).
Compared to the alternative uncertainty measures, the stronger impact of the European policy uncertainty index should not necessarily come as a surprise.
Policymakers have arguably been rather slow in putting together a workable plan dealing with the Eurozone crisis as planning requires in general parliamentary approval from all member states. In addition, the major institutions (nick-named as the 'Troika' of the International Monetary Fund, the European Commission and the European Central Bank) have not always agreed on how to deal with issues of 11 See e.g. http://www.telegraph.co.uk/finance/financialcrisis/9428894/Debt-crisis-MarioDraghi-pledges-to-do-whatever-it-takes-to-save-euro.html. the crisis therefore fuelling policy uncertainty in the Euro area 12 . Indeed, Eurozone's institutional infrastructure was not prepared to deal with the crisis.
Baldwin and Giavazzi (2015, page 21) noted in a critical manner that "judging from market reactions, each policy intervention made things worse" and that it was only in the summer of 2012 with the 'whatever it takes' assertion by ECB President Mario Draghi that the corner was turned.
The literature on credit ratings often finds a statistically significant and positive role for the growth rate of GDP. Our paper fails to find such an impact; this might have to do with the persistently weak GDP growth rates observed in the Euro area over the recent years. Arguably, however, the impact of GDP growth on credit ratings is indirectly captured by the impact of the unemployment rate through an Okun's-law type of approximation (in which case there is an inverse relationship between unemployment and GDP growth).
Fiscal discipline has been on the agenda of policymakers in the Euro area after 2009. Fiscal balance to-GDP-ratio was not a major concern for CRAs in making credit rating decisions for developed countries until the recent Eurozone debt crisis; Reusens and Croux (2017) identify a significant positive effect from the fiscal balance-to-GDP ratio on credit ratings only after 2009. In our case, we could only find some statistical evidence using the lagged fiscal balance-to-GDP ratio as an explanatory variable. Arguably, such a finding has to do with continuous revisions in the fiscal balance variable as well as the disagreement between authorities not only on the predicted fiscal balance but also on the actual outcome 13 14 ; to this end, we mention the study of De Castro et al. (2013) who find that most preliminary European Union government balance data releases "are biased and non efficient predictors of subsequent releases, with later vintages of data tending to show lower budget balances than indicated by earlier data releases on average" (De Castro et al., 2013 , page 1207 . In light of this, CRAs might have been reluctant on monitoring current fiscal balance for credit rating decisions which, in turn, might explain why lagged fiscal balance might play more 12 See e.g. http://www.bbc.co.uk/news/business-33531845. 13 See, for instance: http://www.reuters.com/article/us-eu-deficits-idUSTRE63L1G420100422. 14 See: http://ec.europa.eu/info/files/winter-2017-economic-forecast-greece_en. of a role. Our results (available on request) suggest that there is a positive effect of the lagged fiscal balance throughout the distribution for Moody's, whereas, for S&P's and Fitch, we find a negative effect at the 0.10 and 0.15 quantiles of distribution (estimates on the remaining variables are qualitatively similar to what we report in Tables 2-4).
Discussion of results and policy implications
From a policy point of view, and noting the higher relative importance of the competitiveness and regulatory quality indices for Eurozone countries with low credit ratings, our results suggest that structural reforms and improvements in the competitiveness profile of these very countries will improve significantly their low rating profile and therefore reduce their borrowing costs in financial markets. This is in line with policy recommendations recently put forward by the European Commission 15 . In addition, a decrease in policy uncertainty in the Eurozone area could definitely favour all countries, but low rated would gain more in terms of their credit rating score. We also note the potential of indirect spillover effects from sovereign credit rating decisions on low rated countries to Eurozone's sovereign bond yields; for instance, De Santis (2014) identifies spillover effects in terms of the direct impact of a Greek credit rating downgrade on other Eurozone sovereign yields.
We can illustrate the effects of European uncertainty on credit ratings by using Earlier work by Livingston et al. (2010) suggests that Moody's is more conservative (in the sense that it gives more inferior ratings) than S&P's using data on US corporate bond rating decisions. From Tables 5-7, the impact of 16 Greece, which was bailed-out twice (for €110bn in 2010 and then again for €109bn in 2011), negotiated, in February 2012, a new €130bn rescue package involving a voluntary haircut of some 53.5% on the face value of its bonds held by the private sector. Eurozone ministers agreed (in November 2012) to cut Greece's debt by a further €40bn. In July 2015, Greece was bailed-out for a third time for €86bn. 17 Notice, in Tables 5-7 , some overlapping for a number of countries in a number of years. This should not come as a surprise. For a given quantile, the difference between the fitted values of the estimates of our credit rating model and the fitted values of the counterfactual model is equal to the estimated coefficient on uncertainty (for the quantile in question) times the difference between uncertainty in time period t and mean uncertainty (over 2002-2007) . Recall that European uncertainty does not vary at the cross-sectional dimension. When two (or more countries) are placed in the same quantile of the rating distribution for a given time period t, the difference between the fitted values of the estimates of our credit rating model and the fitted values of the counterfactual model is the same. uncertainty on the GIIPS and Cyprus is in general more severe for Moody's than for S&P's and for Fitch. Hence, our findings support the work of Livingston et al. (2010) Policymakers from the so-called 'Troika' have repeatedly pointed out that Greece needs to proceed with structural reforms and improve its competitiveness as prerequisites for getting substantial 'medium term relief'. At the time of writing, Greece stood at the 0.05 quantile of the rating distribution of S&P's (and the remaining CRAs), some 5 notches deep into 'junk status territory' 21 faced with a 7% servicing cost for its 10-year debt; this was some 3 percentage points higher than the 10-year Portuguese yield and 5 percentage points higher than the 10-year Spanish yield. Future rating upgrades of Greece (triggered, for instance, by accelerating structure reforms) will definitely push down Greek borrowing costs 22 .
Although a deep front 'voluntary' haircut on Greek debt is not on the 'negotiating table', our estimates (in Table 3 for S&P's) suggest that a haircut of as many as 36 percentage points in the debt-to-GDP ratio (that is, from 179.7% in 2016 to 143.7% in 2017) will, ceteris paribus, raise Greece's credit rating by only 1 notch (≈36 * 0.0277; results are similar using the estimates in Table 2 for Moody's and 19 ESM is a European Union permanent agency that provides financial assistance, in the form of loans, to Eurozone countries or as new capital to banks in difficulty. It has replaced the temporary EFSF.
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See: https://www.esm.europa.eu/press-releases/esm-and-efsf-approve-short-term-debtrelief-measures-greece. 21 In 2017, the S&P's, Moody's and Fitch credit rating scores for Greece were B-, Caa3, and CCC, respectively. From Table 1 , junk (or high credit risk) sovereign bonds carry a credit rating of BB+ or lower for S&P's and Fitch and a credit rating of Ba1 or lower for Moody's. 22 Gibson et al. (2017) discuss in detail the strong interaction between sovereign ratings, sovereign borrowing costs and bank ratings in the Eurozone area.
in Table 4 for Fitch, respectively). A speedier and much more realistic (since debt haircut is not on the 'negotiating table') Greek exit from the 'junk status territory' would indeed be triggered by structural reforms (and an improvement in competitiveness). For instance, our estimates (in Table 3 for S&P's) suggest that Greece would witness an upgrade of almost 3 notches 23 by S&P's, if it were to implement structural reforms that would raise its regulatory quality index to the level observed for Portugal.
Conclusions
This paper examines the determinants of sovereign credit ratings for the Eurozone countries from 2002 to 2015 in a panel quantile framework which allows the relative significance of the explanatory variables to vary across the quantile distribution of sovereign ratings. Our results are summarised as follows: First, the impact of the unemployment rate, regulatory quality and competitiveness is stronger for low rated countries whereas GDP per capita is a major driver of high rated countries; in other words, the high level of GDP per capita provides a 'safety net' safeguarding (to some extent) against downgrades in the case of high rated countries. Second, a reduction in the current account deficit or an increase in the current account surplus leads to a rating or outlook upgrade for low rated countries which have historically recorded high current account deficits whereas, for countries with strong payment capacity, a higher current account deficit or a lower current account surplus is associated with either higher creditworthiness or positive economic prospects of the economy and consequently a higher sovereign rating. Third, economic policy uncertainty impacts negatively on credit ratings across the quantile distribution; however, the impact is stronger on the lower rated countries. In other words, the creditworthiness of low rated countries takes a much bigger 'hit' than that of high rated countries when European uncertainty is on the rise.
Our model, which allows for differential impact across the rating distribution, could arguably go some way towards shedding some light on how CRAs assign sovereign credit ratings. For instance, our counterfactual analysis suggests the pivotal role that economic policy uncertainty in the Euro area has played in driving down sovereign credit ratings in Eurozone's periphery.
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